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AImtraet--Micro-computers can play an essentially important role in water resource ngineering. Several 
strategies have been suggested to gainfully utilize micro-computers in water resource engineering. 
Micro-computers can play an essentially important role in monitoring surface and groundwater resources. 
1. INTRODUCTION 
Micro-computers can play an extremely useful role in water resource ngineering, particularly in 
water resources planning and management. Some extremely important aspects where micro- 
computers can be gainfully employed are: (i) flood frequency forecasting; (ii) flood probability 
forecasting; (if) forecasting seasonal changes in rainfall intensity; (iv) simulation of aquifer yield; 
(v) drought frequency forecasting; (vi) critical groundwater volume forecasting; (vii) groundwater 
recharge forecasting; and (viii) groundwater discharge rate forecasting. 
2. FLOOD FREQUENCY FORECASTING UTILIZING MICRO-COMPUTERS 
The following strategies can be adapted for forecasting flood frequency utilizing micro- 
computers. For this purpose, all available data regarding floods in a flood-prone area are utilized 
for calculating an average flood frequency estimate (F) in a flood-hit area. This figure is randomized 
between upper and lower uncertainty limits assuming a 5% variance from the mean value. The 
median value is then selected as the most maximum likelihood estimate of flood frequency in a 
particular area during any year in the future (flood frequency means the number of times a flood 
is likely to visit a particular area during a particular year). The strategy is presented in Fig. 1. 
3. FLOOD PROBABILITY FORECASTING 
The flood probability occurrence value for any year computed in this way can still be expected 
to have some amount of uncertainty. So, the value is randomized between "upper and lower 
uncertainty limits assuming a 5% variance from the mean value. The median value is then selected 
as the most maximum likelihood probability estimate of flood in a particular locality [1]. The 
strategy is presented in Fig. 1. 
4. SIMULATION OF YEARLY CHANGES IN RAINFALL INTENSITY 
UTILIZING MICRO-COMPUTERS 
Forecasting yearly changes in rainfall intensity is essential for the proper storage and conser- 
vation of scarce freshwater resources. Data on the rainfall intensity in a particular area during the 
last 50 years is collected for this purpose. An average rainfall figure (R) is computed which 
represents he most maximum likelihood estimate of rainfall for any year during the next 10 years. 
This value, however, can be expected to have some amount of uncertainty. So, the value is 
randomized between upper and lower uncertainty ranges assuming a 5% variance from the mean 
value [2]. This value represents he most maximum likelihood rainfall estimate in any year during 
the next 10 years [1-3]. The strategy is presented in Fig. 2. 
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CALCULATION OF AVERAGE I 
FLOOD FREOUENCY 1 DURING EACH YEAR ( FI ) 
RANDOMIZATION BETWEEN LIMITS OF AVERAGE 
FLOOD FREQUENCY DURING EACH YEAR ASSUMING 
A S~ VARIANCE FROM THE MEAN VALUE 
SELECTION OF THE HEADIAN VALUE AS THE MOST MAXIMUM 
LIKELIHOOD FLOOD FREOUENCY VALUE DURING EACH YEAR 
OF NEXT I O YEARS ( F2 ) 
I CALCULATION OF PROBABILITY OF 
OCCURRENCE OF A FLOOD DURING 
EACH YEAR OF NEXT I0 YEARS ( Pl ) 
RANDOMIZATION BETWEEN LIMITS ASSOMING 
A S~ VARIANCE FROM THE MEAN VALUE 
SELECTION OF THE MEDIAN VALUE AS THE MOST 
MAXIMUM LIKELIHOOD ESTIMATE OF FLOOD PROBABILITY 
DURING EACH YEAR OF NEXT IO YEARS ( P2 ) 
Fig. 1. Simulation of flood frequency and flood probability forecasting utilizing micro-computers. 
5. AQUIFER Y IELD S IMULAT ION UT IL IZ ING MICRO-COMPUTERS 
Similarly, aquifer yield can be forecast utilizing micro-computers. For this purpose, aquifer yield 
data (in gal/m 3) in a particular locality during the last 10 years are collected. An average aquifer 
yield value is then computed (A). This value is then randomized between upper and lower 
uncertainty limits taking into account he minimum and maximum aquifer yield values [3]. 
The median value is then selected as the most maximum likelihood estimate of aquifer yield for 
any year during the next 10 years (A). This value can still be expected to have some amount of 
uncertainty. So the value is randomized between the limits of the previous year's value and this 
COMPUTATION OF AVERAGE RAINFALL 
FIGURE ( RI ) BASED ON RAINFALL DATA 
DURING LAST 10 YEARS IN A PARTICULAR 
AREA 
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I SELECTION OF THE MOST MAXIMUM LIKELIHOOD RAINFALL J 
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Fig. 2. Strategy for forecasting rainfall intensity changes utilizing micro-computers. 
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I COMPUTATION OF AN AVERABE AQUIFER 
YIELD DURING EACH YEAR OF LAST IO 
YEARS ( A I ) 
RANDOHIZATION OF AVERAOE ADUIFER YIELD 
( AI ) BETWEEN LIHIT$ OF 
MINIMUM AND HAXIHUM VALUES 
SELECTION OF THE MEDIAN VALUE AS THE I"£)ST 
MAXIMUM LIKELIHOOD AOUIFER YIELD VALUE DURIN6 
EACH YEAR OF NEXT I 0 YEARS 
Fig. 3. Aquifer yield forecasting utilizing micro-computers. 
value. The median value is then selected as the most maximum likelihood aquifer yield estimate 
during the subsequent year. The strategy is presented in Fig. 3. 
6. DROUGHT FREQUENCY FORECAST ING UT IL IZ ING MICRO-COMPUTERS 
Drought frequency forecasting can be undertaken by collection of all available data on drought 
frequency occurrence in a particular area. Should a drought have occurred once in a 10 years, the 
frequency is considered to be 1 (the lesser the frequency, the lesser the vulnerability of an area to 
drought). This value is then randomized between upper and lower uncertainty limits assuming a
5% variance from the mean value. The median value is then selected as the most maximum 
likelihood drought occurrence stimate in a particular area. The strategy is presented in Fig. 4. 
Similarly, the probability of drought occurrence can be forecast by utilizing drought frequency 
data. If drought occurred once in 10 years, then the probability is 0.1. This value, however, can 
have some amount of uncertainty. So, the value is randomized between upper and lower 
uncertainty limits assuming a 5% variance from the mean value. The median value is then selected 
as the most maximum likelihood drought probability occurrence stimate in a particular locality 
during each year of the next 10 years [3]. The strategy is presented in Fig. 5. 
7. FORECAST ING CRIT ICAL  GROUNDWATER VOLUMES UT IL IZ ING 
MICRO-COMPUTERS 
In a similar way, critical groundwater volumes can be forecast utilizing micro-computers. For 
this purpose, all available data on critical groundwater volumes in a particular locality during the 
COHPUTATION OF DROU6HT FREOUENCY 
ESTIMATE BASED ON OCCURRENCE OF DgOUGHT 
IN A PARTICULAR AREA DURIN6 LAST IO YEARS 
( ESTIMATE DENOTING POSSIBLE OCL'~NCE OF 
DROUGHT IN A 10 YEAR PERIOD ) 
RANIX]HIZATION OF DROUBHT FRE(~IENCY ESTIMATE 
BETWEEN LIMITS ASSUMING A 5S VARIANCE IN UPPER 
AND LOWER UNCERTAINTY RANC~S 
SELECTION OF THE MEADIAN VALUE AS THE MOST MAXIMUM 
LIKELIHOOD DROUGHT FREQUENCY ESTIMATE 
Fig. 4. Drought frequency forecasting utilizing micro-computers. 
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ESTIHATIONOF DROUGHT PROBABILITY FROH I 
I DROUGHT FREQUENCY DATA DURING LAST I 0 YEARS ( P I ) 
1 
RANOOHIZATION BETWEEN LIHITS ASSLIHING A 
5Z VARIANCE FROH THE HEAR VALUE 
SELECTION OF THE PEDLAR VALUE AS THE 
PROBABLE HOST HAXlHUH LIKELIHO00 DROUGHT 
OCCURRENCE ESTIHATE DURING EACH YEAR OF 
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Fig. 5. Drought probability forecasting utilizing micro-computers. 
COHPUTATION OF AVERAGE CRITICAL GROUNDWATER J 
I VOLUI'IE ( C I ) 
l 
RANOOHIZATION OF AVERAGE CRITICAL GROUNDWATER I 
I VOLUHE BETWEEN LIHITS OF HINIHUH AND HAXlHUPI GROUNDWATER VOLUHES OBSERVED 
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Fig. 6. Forecasting critical groundwater volumes utilizing micro-computers. 
I 
COHPUTATION OF AVERAGE GROUNDWATER I 
J RECHARGE RATES DURING LAST !0 YEARS ( s l )  
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SELECTION OF HEDIAN VALUE AS A LIKELIHO00 
RECHARGE RATE VALUE DURING ANY YEAR OF 
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RAN[X]PllZATION BETWEEN LIHITS ASSUHING A 
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VOLIJHE DURING EACH YEAR OF NEXT I0 YEARS(G3) 
Fig. 7. Forecasting roundwater r~harge rates utilizing micro-computers. 
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DISCHARGE RATES DIJRING LAST 10 YEARS 
(DI) 
RANIX)HIZATION BETWEEN LIMITS OF MINIHUM 
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Fig. 8. Forecasting groundwater discharge rates utilizing micro-computers. 
last 10 years are taken into account. An average critical groundwater volume value is then 
computed (C). The average value is then randomized between limits. The median value is then 
selected as the most maximum likelihood estimate value of critical groundwater volume during each 
year of the next 10 years (C). This value can again be expected to have some amount of uncertainty. 
So, the value is randomized between upper and lower uncertainty range and the median value is 
selected as the most maximum likelihood critical groundwater volume estimate during each year 
of the next 10 years. The strategy is presented in Fig. 6. 
8. FORECAST GROUNDWATER RECHARGE RATES UTILIZING 
MICRO-COMPUTERS 
Forecasting roundwater recharge rates is essential to prevent abnormal fluctuations in the 
groundwater table. This can be achieved by computation of the average groundwater recharge rate 
((3) during the last 10 years. This value is again randomized between limits in the upper and lower 
uncertainty ranges assuming a 5% variance from the mean value. The median value is selected as 
the most maximum likelihood recharge rate estimate during each year of the next 10 years ((3). 
The strategy is presented in Fig. 7. 
9. FORECASTING GROUNDWATER DISCHARGE RATES UTILIZING 
MICRO-COMPUTERS 
Similarly, groundwater discharge rates can be forecast utilizing micro-computers. The average 
groundwater discharge rate during the last 10 years is computed (D). This value is then randomized 
between limits in the upper and lower uncertainty ranges assuming a 5% variance from the mean 
value (Fig. 8). The median value is then selected as the most maximum likelihood groundwater 
discharge rate estimate during the next 10 years with a very low amount of uncertainty (D). 
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